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Abstract
the simple case of Fiez identity for interacting four—fermion in four-dimensional space-time is worked
out explicitly.
1  Spinor Algebra
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are using to raising and lowering the spinor indices.
¢ =e"Pep €4 = eapt?, )
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You must observed that
AB 10 1 0 1| _ A
[ ]lesc] = [_1 0} [_1 ol = laxz = [e"c] - 3)
Then it becomes
o =ept =—€'p, 4)
It is worth to notice that
MANy=-MsN* MY Ny =—My NV, (5)
1.1  Relation to the Metric
uv = 771J€,IL€Z ) ((‘))
nry = diag(—1,1,1,1) @)
The basis one-forms ez correspond to spinor-valued one-forms
eAA’Ii _ eIHUIAA’ ’ (8)

where the soldering , o, is defined to be 7 times the Infeld-Van de Waerden translation symbol

i

)
I 3 ZZ )
\/i 2x2

V2

oo = 05 =

"moccona@tuta.io



)

A B, .. =01
) 1 0
:| aES - |:0 _1:| ;

where X; is Pauli matrices, 4, B, ... =0, 1,
0 1 0 —i
= [1 o] 22 = L 0
Numerically, | adopted the notation such that
7
ot = {00, 0} =07, (10)
X means numerically equals. The well known identity is
(01607 +0501) =117 @ Laxa , an
where
or = {0'0,—02'} (]2)
1.2 soldering (or solder form)
If you want to see the subscripts version of the solder form A.K.A. o7 44/ . The most natural way
oraa = (—eap)(—eap)or PP, (13)
[or aa/] —[eanllor PP Jleprar], (14)
= &7, Justtryl, (15)
= [01 aa] , fips positions, needed for matrix mult with o . (16)
Now | have
Oraa =07 a4 (17)
Now (11) can be written to be
o1 oypa+o; Mo pa =n1©65, (18)
Consequently, )
o ogy an =1 (19)
Then one can found the reverse of (8) as
el = e;‘A/U{M, (20)
You will also found that ,
e eny an = g (21)
2 Fierz identity
To perfectly done, we may need to defi ne the bi-spinor
A
a
e / 22
e () -
| think everything are almost analogous to the case of two-spinors since now we work on the group of two-
spinorétwo-spinor, for example SL(2,C) & SL(2,C). Analogous to eap, we have €,, = eap @ €arpr
B
€EAB 0 (IB/ _ a A (23)
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But | will not use these tools properly at this time. | will employ other style(RegUSULAITI¥IEY) to obtain the Fierz

identity in four dimensional spacetime. The starting point is considering of the quantity

MN = (3000) (BN0)) = (BroMs08) (B, N0

scalar scalar

= ViM% (v © B, ) 505

Let us define

il)g ®@37 =: PBV )
then expand in complete Clifford basis

PP =CT 4%, .
So

Cc4=PF, Ty,

We now have
MN = @laMaﬁ(CAFI/B"/)N’YtSwg 9
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l 1
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Analogous to (16) we should have
GgryFA’YﬁEﬁa _ —FA(;a

So
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where v5 = v~y y*”, in our original notation it wil replaced by . So for real representation we have

25)13)
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Yoty = —fwng — *(wzv o)y + = <w3~y o)y + < (%m Vo) Y5y — 7(1/)3%1/)2)

For both real and complex representation we have

_ 1—
Yoty = = yta — *(1#37 Yo )vr + = (1#37 Y o) vy + < (ws*v W) * V1 —

(@3 *a) *

Note that -
U @ X7 =PPes @MY, = —PPe,” ®X, = —¢° ©X,

3 COnclusion

Hope this small paper may helpful, have afun :)=e
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